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Abstract 
The Black/white income ratio (BWIR) has increased 
steadily from 1939-87 for families with two incomes. Early-
on, the income disparity was greatest for black females 
compared to black males. Because of race and sex 
discrimination, black females were lagging far behind 
society in wage differences. Today, the opposite is true, 
black males lag far behind black females in income: compared 
to their white counterparts. One of the reasons for such a 
large reversal in income differences maybe the opportunities 
that were available to black females in such occupations as 
teaching and nursing from 1940-75. 
Migration, which looks at regional composition, was shown 
in this study to have a major impact on the BWIR. Although 
it is not as important today, migration accounted for a 
large percent of the changes in income from 1940-70. 
Education, another major factor involved in changes within 
the income structure, has proven to be a valid source of 
information in research used to explain changes in the BWIR. 
In 1939, the median years of school for black and white 
persons 25 and over were 5.7 and 8.6, respectively. By 
1987, the median years of school for blacks and whites where 
12.4 and 12.7. 
Scholastic achievement remains a key areas of concern in 
explaining changes in the BWIR. James Gwartney's study on 
black/white income changes discusses the lack of achievement 
in the nonwhite population. According to regression 
results, scholastic achievement is still prevalent today if 
we look at standardized tests for certain ethnic groups. 
Some of the tests include IQ scores, the SAT, and the ACT. 
Although there have been certain biases associated with 
these tests, one cannot ignore the results. 
The question of how to measure employment discrimination 
still remains a key concern in efforts to try and bring 
about equality within the labor force. 
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Introduction 
Over the past several decades, there have been hundreds 
of published articles on income disparities as they relate 
to a person's ethnic background. According to the Negro 
Almanac (Ploski and William, 1989), a large percentage of 
this literature tends to focus on educational differences 
within the black community. However, is education the only 
factor preventing blacks and other minority groups in their 
attempt to achieve comparable pay with whites? Past 
research tells us that there are many other factors 
impacting the Black/White Income Ratio (BWIR): both positive 
and negative. 
The purpose of this paper is to examine the changes in 
the (BWIR) during the time periods 1939-67 and 1939-87. 
As with all research, it is important to try and 
contribute something of value to the topic of interest. This 
paper will try to analyze the effect of scholastic 
achievement (along with other variables) on the BWIR. Very 
little has been studied about the effect that a person's 
quality of schooling (vs quantity) and its relationship to 
earnings differences (between black and whites). 
The Study, which consists of four sections, will analyze 
changes in the wage structure for person's 25 years and 
over. This study, which uses empirical data, will examine 
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and analyze several factors that are believed to have the 
greatest impact (in real terms) on the BWIR. The areas 
selected for analysis are education, migration, scholastic 
achievement, full employment, and a measure to determine the 
need for skilled labor in the work force. 
Sections I and II will analyze the regression results of 
the data from the years 1939-67. The data will be 
discussed in terms of validity and the results compared to a 
previous study by James Gwartney for the same years. The 
purpose of this section is not to model Gwartney's study, 
but to see if the variables in his original regression would 
produce the same results (using this paper's data ). In 
section III, I will analyze regression results for the 
years 1939-87 to try and determine if the same factors are 
relevant over a longer period of time. Finally, in section 
IV. I will discuss briefly the effect of employment 
discrimination in today's society. 
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Literature Review 
Probably the most historical piece of research to 
originate on the study and analysis of Black America was 
conducted by Gunner Myrdal (1944). The "American Dilemma," 
as Myrdal refers to it, became the focal point of his study 
regarding the dismal conditions facing the black population. 
However, there were several existing conditions that lead to 
Myrdal's work on this landmark study. Before 1937, the 
analysis of the black experience were mainly confined to 
results based on general findings, with no primary sources 
to reference from (or to substantiate empirical claims). 
Prior to 1930, very little interest was shown by White 
America concerning the problems of social and economic 
discrimination within other ethnic cultures. Also, how do 
we measure the actual effects of discrimination on blacks 
with regards to income, education, housing, etc? 
Gunner Myrdal, with the assistance of other researchers, 
began an extensive study on the black (negro) population 
that would include an exploritory journey through the 
southern states in 1938. This journey proved to be the 
basis for his research work. 
The study by Myrdal, once complete, served as a standard 
which other researchers would follow and duplicate for years 
to come. The Gunner Myrdal study greatly contributed 
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to the advancement of secondary research. 
Researchers, such as Edward Lazear (1979), insist that 
the actual wage gains for nonwhite workers have been 
nullified by the effects of affirmative action. He believes 
the government's role in reducing wage discrimination had a 
negative impact on the black/white income ratio. He 
contends that the black worker, although he or she received 
higher pecuniary wages, in effect were getting reduced on-
the-job training; which served to further reduce the workers 
longterm earning potential. Jonathan Leonard in his 
research on equal employment believes that while affirmative 
action increased black employment, it did very little in 
promoting occupational advancement (Leonard 1990). 
Another important factor that has impacted the earnings 
of nonwhites is migration from the north to the south. 
Researchers, including James Gwartney, believed that the 
single greatest factor in reducing the income ratio, 
particular in the 1940-70 period, was the migration of 
blacks from the south to the northern part of the country. 
Even earlier research on the southern worker (Phillips 19291 
found that the greatest concentration of low wage earners 
were in the south and mainly consisted of the nonwhite 
population that worked the rural farming areas. Still 
others (Kain 1968) believe the ways in which blacks were 
isolated in society had a direct impact on the income 
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differences. James Kain (1968) showed that segregation in 
housing and the decentralization of metropolitan areas was a 
way of further widening the income differences of blacks, 
relative to those of whites. 
In order to better understand such disparities in income, 
it is necessary to isolate certain factors that have a 
direct influence on a person's earning potential. 
According to Fleisher and Kneisner, human capital has a 
direct impact on a person's earning potential. The two 
major factors that affect this underlying assumption are on-
the-job training and schooling (Fleisher and Kneisner 1984). 
However, with such large gaps in earnings between black and 
whites, it is imperative that we search out other factors 
that have contributed to a person's income potential (or 
lack of it). 
Over the past several decades, there has been much 
concern over employment discrimination within the labor 
force. Beginning with the Civil Rights Act of of 1964, 
which was passed to help bring about equality, until the 
most recently proposed Civil Rights Act of 1990 (vetoed by 
President Bush), labor force discrimination has had its 
place in American History. 
One of the major questions that still remain is the 
different ways of measuring and analyzing the black/white 
income differences. Historically, we know that income 
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differences in the United States can be traced back to which 
region of the country a person resides. In the early to mid 
1900's, residents of the South were earning less than 
residents of the northern part of the country. The main 
reason for this income difference was that the south, at the 
time, was more of a farming region than the north. 
Therefore, we had a lot of unskilled labor working in these 
farming areas. The North, being far more industrial at the 
time, had a higher demand for skilled labor. The 
greater need for skilled labor meant higher wages for its 
workers (Jaynes 1990). 
Looking beyond skilled and unskilled labor for now, we 
can still see enormous differences in actual wages for 
minority groups. Discrimination, as a variable, cannot be 
measured precisely. Therefore, we are left with the task of 
generalizing our assumptions on the subject. One of the 
assumptions that we must try and rationalize is the effect 
of employment discrimination on the entire black/white wage 
structure. An important step in the process is coming up 
with relevant data that directly and indirectly affects 
earnings. Studies (Hicks 1963) have shown us that it is 
impossible to generalize certain assumptions with regard to 
wages because data such as productivity, population growth, 
employment, etc., tend to distort certain findings if we 
cannot separate overall data according to cultural group. 
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The variables used for this study were selected based on 
past findings and on the idea that something new maybe 
gained from other human capital factors that probably 
contributed to income inequality. The variables used are: 
BWIR = f( EDUC, MIGR, HI-LA, EMPL, SCHOL) 
BWIR = The black/white income ratio is the earnings of 
blacks compared to the earnings of whites. 
EDUC = The median years of school for blacks compared to 
whites in ratio form. 
MIGR = The percent of the total black population that lives 
in the southern region of the country. 
HI-LA = This variable is used to try and predict the demand 
for highly educated (skilled) labor. The data is from the 
manufacturing industry. The manufacturing industry is 
used because it employees the largest percent of the 
labor force (19-20%). Also, productivity is indexed (1967 = 
100). 
EMPL = A dummy variable is used to show the years in which 
full employment exists in the labor force. 1 = natural 
employment rate and 0 = actual employment rate. 
SCHOL* = Shows the SAT verbal result scores of blacks 
compared to whites: the data is in ratio form. The 
purpose of variable is to try and predict whether 
scholastic achievement has an effect on the BWIR. 
* Note: results of this variable may be altered by the 
fact that data for the years 1939-56 are not used. 
The reason being is that The Educational Testing 
Service did not have individual data by race nor 
sex before 1956. The testing center only had data on 
average scores of all test takers. 
Nonwhite/White = Because data was not separated for all 
minority groups before 1945 (i.e., Blacks, hispanics, etc.), 
James Gwartney used the term nonwhites. Since the black 
population made up 90% of all minority groups at the time, 
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I felt the results of Gwartney's study were still valid in 
providing added analysis for my research. 
I. Changes In Education And Migration--1939-67. 
The study by James Gwartney, titled "Changes in the 
Nonwhite/White Income Ratio--1939-67" (1970), looks at how 
the nonwhite/white income ratio (NWIR) has changed and the 
variables that had an effect on income according to color. 
The purpose of this section is to evaluate James Gwartney's 
regression results contained in the article mentioned and 
then compare them to my regression results to see if similar 
findings exist. 
In Gwartney's original research, he uses his data to 
study both the white and black male and female over the age 
of 25 (in seperate regressions). What this study will do is 
combine Gwartney's data so that the total white and black 
population over 25 years old is studied (not by sex). 
In his study, the NWIR narrowed between 1939-67 as a 
result of changes in education and migration. The sources 
used by Gwartney (1970) are from Census Reports and past 
articles on the subject; they show the income ratio 
narrowing, but not because of education. 
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TABLE ONE REGRESSION RESULTS 1939-1967 
(Gwartney) C 
NWIR = 1.1057 
T-stat (5.6636) 
R-squared = .922746 
EDUC 
0.2075 
(0.9598) 
Adjusted R-squared = .916804 
MIGR 
-1.0413 
(-12.7806) 
F-statistics = 155.2769 
============================================================ 
BWIR = 
T-stat 
c 
1.5376 
(7.1976) 
EDUC 
-0.2651 
(-1.1835) 
R-squared = .986428 
Adjusted R-squared = .977380 
DATA ANALYSIS 
HIGR 
-1. 2320 
(-11.315) 
EHPL SCHOL 
0.0007 0.0309 
(2.1025) (0.6575) 
F-statistic = 109.0220 
A look at James Gwartney's revised regression and this 
paper's regression results show similar findings. Both 
tested the effect of education and regional composition on 
the BWIR. The T-stat (how statistically significant the-
estimates are) on education for Gwartney's regression 
(0.9598) 
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and this papers regression (-1.1835) were very low. But, 
the T-stat for regional composition in Gwartney's (-12.7806) 
and this study (-11.3152) were very high. To expand upon 
Gwartney's original study, full employment and scholastic 
achievement were included in this study to help explain 
income differences. The T-stat for full employment is 
2.1025 and for scholastic achievement it is 0.6575. The R-
squared (which is the overall "explanatory power'' of the 
regression equation) for both regressions were high (which 
may have been caused by multicollinearity): Gwartney=.9227 
and this study=.9864. The F-statistic (how the model 
performed overall) was encouraging for Gwartney's 1155.28) 
and this papers regression (109.02). An important point to 
note in Gwartney's regression is that autocorrelation (when 
the error terms in the regression equation are correlated 
with each other) became prevelant with the revised 
regression run. To correct this, an AR(l) was run to lag 
the regression by 1 obeservation (the year 1939 was dropped 
from the regression). Result shows that the Durbin-Watson 
statistic increased from .576 to 1.55. Also, the overall 
performance of Gwartney's revised model improved: the F-
statistic increased from 155.28 to 248.97. 
If we use the results from Table 1, it shows that 
education was not a significant variable in explaining 
changes in the BWIR. The reason Gwartney gives for this 
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explanation is that, as blacks (nonwhites) moved into higher 
education cells with whites, blacks were at the same time 
moving into a group where the income disparities were at 
their greatest. For example, blacks between the ages of 20-
24 were narrowing the educational gap between whites for the 
same age group. But, as blacks moved into similar education 
groups with whites, studies were showing that the income 
differences between both age groups became greater because 
of differences in scholastic achievement (Gwartney 1970). 
Thus, this had the effect of nullifying the higher education 
gains by some blacks and resulting in a negative effect on 
the BWIR. Also, the full employment effect in the labor 
force on the BWIR was only significant at the 10% level. 
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In Figure 1, we can see that the black/white education 
ratio has risen slightly during the 1939-67 period. 
However, the gains in education have not been as large as 
the narrowing of the BWIR. Then, why has the gap in 
earnings narrowed between both races if regression results 
clearly show that education was not a signif iacnt factor 
during this time period? In Gary Becker's human capital 
analysis, 
schooling is one of the activities that raises a person's 
income. He does mention that there are other factors which 
do contribute to potential earnings (Becker 1975). Regional 
composition, as Gwartney refers to it in his study, may have 
had the most noticeable impact on the BWIR. Regional 
composition, or migration, looks at the demographic 
movements of the population. For this study, we are only 
concerned with the movement of the black population between 
regions (north and south). In 1939, of the total black 
population in this country, 78% lived in the southern 
region. Gwartney states that as nonwhites (blacks) began 
moving to the northern region, we could expect to see the 
NWIR narrowing. The results of this regression, show that 
migration is highly significant (even at the 1% level) in 
explaining changes within the BWIR. A look at Figure 2 
shows the inverse effect that income and migration have 
with respect to one another. 
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FIGURE 2. 
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II. Scholastic Achievement and Skilled Labor--1939-67 
In the James Gwartney article on income changes, he talks 
about the effects of scholastic achievement and productive 
capacity as having a negative influence on the BWIR. In 
this study, scholastic achievement is treated separately 
from educational attainment. This is a point that needs to 
be stressed, because we will assume that a person's quantity 
of schooling can be separated from their quality of 
schooling. Then to discuss a person's income potential, 
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with regard to performance, several points must be briefly 
addressed. In Gwartney's study, he talks about scholastic 
achievement as being a partial result of cultural and 
environmental factors. In the paper, he seems to be 
associating productive capacity with scholastic achievement. 
Gwartney defines scholastic achievement as the education 
effect of nonwhites using a hypothetical education effect 
between both whites and nonwhites, while assuming similar 
increases in income and quantity of education for both 
groups. A measure of this type must be looked at as purely 
subjective in nature. The reason being is that, indirect 
factors cannot be held constant so that we can get an 
accurate measure of income potential. The data used for 
this study to measure scholastic achievement are results of 
standardized test scores. There has been a continuous 
debate over the measuring of intelligence, academic 
potential, knowledge, etc. Ever since the first 
standardized tests were administered in the early 1900's to 
test black's relative to white's in intelligence, validity 
of such scores has always been at issue. For this study, 
the data used to measure performance will cover the years 
1957-87. 
results. 
The data comes from the SAT college admission 
Although this study covers the time period 1939-
67, it was not possible to obtain individual score results 
before 1957 because the Educational College Testing Service 
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only reported average scores for all test takers (no 
background data was kept on test takers until 1957. 
Gwartney believes that scholastic achievement had a negative 
effect on the BWIR. The regression results from table one 
reveal that scholastic achievement was not a significant 
variable (at- the 20% level) in explaining changes in the 
BWIR. Note that data was missing for the years 1939-56 in 
the regression run. Also, how accurate of a measure can 
standardized tests scores be in explaining income 
differences? 
FIGURE 3. 
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In Figure 3, we see that the black/white scholastic 
achievement ratio lags behind the black/white education 
ratio for the same years. And, this may even explain some of 
the differences in earning potential between races. One 
point to be made in explaining SAT scores is that the trend 
in overall scores for test takers has fluctuated slightly 
from year-to-year (see appendix section). Also, there has 
been relatively little change in average scores for SAT 
takers within the past twenty years (Figure 4), although 
minorities groups (particularly blacks) tend to show steady 
gains each year. 
Figure 4. 
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Hote: average includes 
verbal scores only. 
This study is also concerned with the impact that a 
person's productive capacity has on the BWIR. To measure 
the demand for highly educated labor, the manufacturing 
industry was used to show how increases in production might 
affect the income differences. Productivity was indexed 
(see Figure 5) to show how changes in production factors may 
affect overall wages and thus the BWIR. 
FIGURE 5. 
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Inital regression results showed that the demand for 
highly skilled labor had a slightly significant effect on 
the BWIR. According to James Gwartney, the difference in 
production capacity between nonwhites and whites had a 
negative effect on the BWIR. His explanation is based on 
the fact that since a small number of workers (2-3%} enter 
the labor force each year, changes in productive capacity as 
it relates to race cannot be detected immediately. Only 
when we look at results over an extended period of time (40-
50 years} can we estimate production's effect by race. 
Again, the problem with using productivity as a variable in 
this study is that it was highly correlated with the other 
variables in the regression and thus had to be dropped after 
the initial regression run. 
Researcher by Kamalich and Polachek (1982), realizing 
that discrimination cannot be measured, suggests that we 
look at productive levels by race and sex to try and explain 
income differences. In their study, results showed that 
wage differences may have been the result of human capital 
factors. The study explains how blacks had greater tenure 
and experience than whites, but had lower levels of 
education. The purpose of Kamalich and Polachek's research 
was to show that nondiscriminating factors exhibited a 
greater influence on the income differences with regard to 
race and sex. However, their study is just one in a series 
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of studies that have tried to look at alternative ways for 
explaining the earnings gap with regard to race. 
III. Changes in the BWIR--1939-87. 
TABLE TWO REGRESSION RESULTS 1939-1987 
(Gwartney) C EDUC MIGR 
NWIR = 0.7799 0.5390 -0.9124 
T-Ratio (12.301) (12.280) (-17.045) 
R-squared = .975709 F-statistic = 923.8660 
Adjusted R-squared = .974653 
------------------------------------------------------------
------------------------------------------------------------
c EDUC MIGR EMPL SCHOL 
BWIR = 0.6340 0.6393 -0.7492 0.0008 -0.0436 
T-Ratio (6.223) (11.100) (-6.3913) (0.1488) (-0.549) 
R-squared = .982384 F-statistic = 362.4856 
Adjusted R-squared = .979674 
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DATA ANALYSIS 
Although James Gwartney's study only covered the years 
1939-67, an expanded regression was run using the previous 
variables (education and regional composition) to see how 
well the same factors would work over a longer time period 
(1939-87). Gwartney's expanded regression was again 
compared to this papers findings. As with the previous 
regressions, full employment and scholastic achievement were 
added to this papers regression so that several human 
capital factors could be tested against the BWIR. 
The results are quite different from Table one. Although 
the T-stat for regional composition in Gwartney's regression 
(-12.78 to -17.04) and this paper (-11.31 to 6.39) changed, 
educational T-stats for both regressions produced dramatic 
differences: Gwartney (0.95 to -17.04) and this paper (-1.18 
to 11.10). The R-squared for this paper stayed about the 
same (.986 to .983), but the R-squared value for Gwartney's 
expanded regression increased ( .923 to .979). And, the 
overall performance (F-statistic) in both models increased 
for Gwartney's (155.28 to .923.86) and this papers 
regression (109.02 to 362.48). 
From Table 2, we see that all the independent variables 
are significant except scholastic achievement and full 
employment. Education, which was shown to not be 
significant in the first regression runs, is a major factor 
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in explaining changes in the BWIR. Part of the reason why 
education is now significant for these results is the 
narrowed gap in education between both races. As mentioned 
earlier, by 1987 the median years of schooling for blacks 
and white were 12.4 and 12.7 respectively. In 1967, the 
median years of schooling for both races were 9.1 and 12.1. 
Clearly, alot has changed between both time periods. Some 
of the other changes include migration and the increased 
demand for skilled labor. By blacks moving from the 
southern region to the north, income within the black 
community rose because of greater opportunities to earn more 
money in areas that were in demand for semi-skilled and 
skilled labor. We know that increased productivity had an 
effect on the BWIR, but we don't know the extent of its 
actual effect. Because blacks were under represented in 
skilled jobs compared to the entire population, the effect 
of productivity on black income cannot be precisely 
measured. 
Scholastic achievement was the only insignificant 
variable in both models. The reasons for this are not 
exactly known. In Figure 3, it is shown how there continues 
to be a large gap in schooling and scholastic achievement 
with respect to both races. Does this confirm Kamalich and 
Polachek's insistence that there is no discrimination in the 
labor force and nondiscriminating factors? With data not 
27 
available on scholastic achievement as a function of a 
person's productive capacity, it would be impossible to 
suggest that there is a strong correlation between the two. 
IV. Employment Discrimination 
Although we cannot measure employment discrimination, it 
is still clear that it continues to exist today. This 
brings about the question of whether additional Civil Rights 
Acts are needed. Previous affirmative action programs have 
been passed with the intent of helping to bring about 
equality. The first Civil Rights Act was passed in 1964. 
During the next 10 year period (1965-74), the BWIR narrowed 
by 10% and the black/white education ratio narrowed by 11%. 
The ten-year period before the Civil Rights Act (1956-64) 
saw the BWIR narrow by 7% and the black/white education 
ratio narrow by only 3%. Whether or not these changes were 
the result of legislation passed in 1964 is not directly 
known. What is obvious is that legislation has done very 
little to increase occupational advancement within ethnic 
groups. Blacks hold a very small percent of most 
professional jobs (with the exception of professional 
sports). It seems evident that future Civil Rights Acts 
28 
will have to be considered. 
Recent studies show that over the past few years, the BWIR 
has begun to widen for black men and women (Ploski, H.A. and 
Williams, J, 1989). 
Conclusion 
Changes in the BWIR has been a major source of research 
for years. Although we are aware of certain factors that 
have an effect on income changes with regard to race, other 
factors are not as obvious. Education and migration have 
shown to be major factors in narrowing the earnings gap. We 
know that productivity has an effect on income, but we are 
not sure of its actual role. Because scholastic achievement 
is only meant to serve as an indicator of performance, its 
significance has to be questioned for a study of this 
nature. The demand for skilled labor should have a positive 
effect on the BWIR. The only problem is that slow change 
within the composition of the labor force makes it difficult 
to measure. As more workers enter the labor force with 
higher skill levels, productivity should rise. However, how 
much of the rise in productivity that can be attributed to 
blacks is unknown. And full employment, although not 
29 
significant for both models, helped to explain some of the 
income changes from 1939-67. The overall performance of 
both models was good (see appendix}. One important point 
that the model clearly shows is that human capital variables 
actually work for a study of this nature. It does leave a 
lot of unanswered question as to why the income gap still 
remains. For further research, I would suggest adding a 
variable to control for the effects of affirmative action on 
the BWIR. The recent veto of the newly proposed Civil 
Rights Act of 1990 and 1991 sends a clear message that we 
may be forced to come up with new ways to combat employment 
discrimination in the work force. Also, additional research 
may want to try and explain why the BWIR has begun to widen 
again. 
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Appendix Section 1 
SMPL I 1939 1967 
29 Observations 
LS // Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------VARIABLE COEFFICIENT STD. EF.ROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------
c 1.1057084 0.1952386 5.6633692 : 0.000 
EDUC 0.2075806 0.2162652 0.9598432 0.346 
·=-~""'·: ............ MIGR .... ~·~···-· .... ::-'.1. 04l.3983 __ ,_,, .. ..,_-... ... 0 ~.0814827.~.-- .:. " .. ;-:12. 7.80_601,, •-·~ _ .. 0 ._OOO.._. .-. 
--------------------------------------~-----------------------------R=;~~;;~d~;~:;:~~~;..:~~-;:;;~::0;:·9;;7~5·-::~~;.M~:~-=6!~d~~~~~~~t~~;;~·~.-=0~567931 ; 
.:Adjusted R..:sgtiared ..... ~-.:·.::,·:o=:9lS804,·''.·~ .. ::~ s.n·. "of depe;dent var··.: 0.078211· 
~S ~-E ."k'of ··r'egress'ion·;'.J.: . .-3~:,~·0·~·022559"!'''_ .. Sum c)°f. squared· resid ·:-:•:-"~o. 013232. 
Durbin-Watso"n_·· stat ... :·:·,··.. 0. 576422 · F-statistic -. · 155. 2769 · 
Log likelihood · · -~·· ... :~· ~· 70. 39112 ·· 
---------------------------------------------------------------------··.~- -- - -. ~--~....._-...P.'".~-~ --~~:-"~-:""!'~-~~-~--.~~-~ -=."":'-:.--:-.~~~-~--=:.-:.~--==-!":':'~~--~~~-0: ..::"":.~ --:.~--'"'""!:"':"':_~.=- --:.~~-=-~=--: --:..'::"--
. SMPL 1940 1967 
28 Observations . 
. :. LS I I Dependent. Variable is NWIR 
.Cqnvergence achieved after.3 iterations 
--------------------------------------------------------------------
.... --------------------------------------------------------------------
·.VARIABLE .. ·. COEFFICIENT. -STD. ERROR :•.;..·:.T-STAT. · .. 2-TAIL SIG . 
. ==================================================================== 
c 
EDUC 
MIGR 
1.4359689 
-0.2950121 
0.1936251 
0.2248521 
0.1278250 
7.4162333 
-1.3120271 
0.000 
0.202 
0.000 -0.9762427 -7.6373372 
. AR(l) 0. 6629793 .. 0.1128516 5.8747897 : 0.000 
. . 
================~=================================================== R-squared · 
Adjusted R-squared 
-S.E. of regression 
Durbin-Watson stat 
Log likelihood 
0.968868 
0 .964977 .. · 
0.013218 
1. 559094· 
83.56016 
Meari of dependent var 
S.D. -of dependent var 
Sum of squared resid 
F-statistic · 
0.574643 
0. 070631 . 
0.004193 
248.9716 
---------------------------------------------------------------------eo""-~. =====--- - - ----- - - -=-=-~ = ==.'.":' =~---· 
S!:-!PL 1939 1967 
29 Obser·1:.tations 
==================================================================== 
Series Mean S.D. Ma:·:imum Minimum 
==================================================================== NWIR 0.5679310 0.0782112 0.6900000 0.3800000 
EDUC -, ""':*,..,., r-,c -,., l ... ·.: ~..:..::.:..;b.:... 0. 025:9816 0.7582000 0.6667000 
1"1I 13R 0.6601724 0.0686929 0.7800000 0.5500000 
==================================================================== 
Covariance Correlation 
-------------------------------------------------------------~====== 
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SMPL 1939 1967 
11 Observations 
LS // Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------
VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
---------------------------------------------------------~---------
---------------------- ----- ---------- -- -------- -------------------- -
c 1.5376276 0.2136289 7.1976572 0.000 
EDUC -0.2651559 0.2240430 -1.1835045 0~281 
MIGR . . -1. 232037 5 . 0; 1088831 - -11. 315229 . - 0. OOO 
_ .. SCHOL. __ 0. 0309316 _ · ... :. 0. 0470418 · 0. 657-0350 ... : 0. 535 
··- :_:· EMP1·=-::.,... ·.-""'o.·0010:316 .. ,.,_..i~·~,-:--0:·0033·412-;: ·.-,·2.1025295'-_' :~"-0.080 
. . : . - . . . . . .· . . . . . .... .,, .. . . . -· . . . - . . . . .. ·.• . ';-' . 
--------------------------------------------------------------------
--------------------- -----------------------------------------------.:-· _:,·.··~··· ~~· .. : •...•... ;.,··. '.:.;... ,..a..,.-.•;.:···.~.-_.~.::.""'." ..... · ••. ·.-... · .. -:-·. · ···: ··.-· -· ·.·.- .·••· . ~ .- - ··-. ·;_.- • __ •. '.·: .. v::: ·'":':.·.:· ..•. 
,-R-squared .,_ ·.:·: ·:·.=--~-~;~~:::;~"-:.::-.-.:-:,:.o. 986428 ~:-~~:;'.~-.Mean·. of dependent .var>~:-... 0. 640~09 
·Adjusted R-squared._ :· . .-, ... -_ 0.977380"-.::·>··-S.DJ'of ·deperident·.·va.r:: ·_o;03t766 
-S~E.--·of ·regression _<.,:>-0.004778.°'>,' Sum.of squared ·resid~::-.·:::-0.000137 
.F-statistic. :.:_ --·:.- -- · -.',- -: 109: 0220 ':--·Log- likelih_?od · ; : -_:·- - _-·_-_ 46: ?0739 
-- --------------------------------------------------------------------
--------------------------------------------------------------------/: • - - • ••. . • ·- t. • ·:- • .: - : • . • ... . .. -· . .'· • • : •·· .. : •. • . .:.:. _ ... : . . ... • -.. • .... ..• • .•. 
. --• ·. -· . 
·•- • :: .·: . ::· <:r_ · .. ~ .. t."'"". ::, .: ·.~--:: '. . --
~· si1Pr:;·:·::,:: i 9'3 9·:.--~-<:· '19 6-f ;: :;'--; ·- : ·.·~:---:·_·.~- :· _-- '-: ~ -- ·-· :· -- : . : -.:.- - .. - . . . ' -· -- ·-- - ·-·· ...... - ··-- .... - .. ·- . - .. 
- 11 Observations· - ·- · · · -
--------------------------------------------------------------------
--------------------------------------------------------------------
I 
, Serie5 - - - -·Mean · - S.D. - -- Maximum -'· ·' · Minimum 
---------------------------------------------------------------------------------------~----------------~-------------------------------
. --\,_:NWIR ___ - - :..0.6409091_-;: __ . .:0.0317662 · ~. 0.6900000 -..-~·--o.6000000 
-· .. -~--""EDUC -_' -~".:_··· 0.7392727_:::::_:,:·.--·0.0113054.-~.-~-0.7523000 :-.: 0.7196000 
_ --··: --'·_' MIGR : -~: .. ·<>-- 0. 58 72727 ,.~:".:.~: 0 .'0261116 ->.::.< 0. 6 300000 :,:.·~;-.~ 0. 5500000. -
- - c - -·.: SCHOL ::: .. ~-~~.<.·o. 635181S_~'T'-; .. ·~o: 03424 79 ·:_· _: 0. 6871000 ·<;:-:o. 5995000 
-- · · - EMPL ·-:'·:,_,~.:~:.--.. o ~'4545455 ~>;.::·-o ~· 5222330 ·::·:~·- :i: 0000000 <-~~:'· o .-0000000 
--------------------------------------------------------------------
--------------------------------------------------------------------. . .. - . 
·. -- ·' ... · .-·· ... -··.· Covar.iance · · Correl8.tion 
-· . - . . . •· . 
--------------------------------------------------------------------
--------------------------------------------------------------------NWIR,NWIR 
NWIR,EDTJC 
NWIR,MIGR 
NWIR,SCHOL 
NWIR,EMPL 
EDUC,EDUC 
EDUC,MIGR 
EDUC,SCHOL 
0.0009174 
0.0002414 
-0.0007430 
-0.0002435 
0.0086777 
0.0001162 
-0.0002119 
-3.572D-05 
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1.0000000 
0.7393625 
-0.9852979 
-0.2462319 
0.5753968 
1.0000000 
-0.7895642 
-0.1014845 
Aooendix Section 2. 
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SMPL 1939 1987 
31 Observations 
LS // Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------VARIABLE COEFFICIENT STD. EP.ROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------
c 
EDUC 
MIGR 
SCHOL 
EMPL 
0.6340494 
0. 6393552. 
-0.7492827 
-0.0436785 
0.0008180 
0.1018736 
0.0575988 
0.1172347 
0.0794444 
0.0054960 
6.2238860 
11.100143 
-6.3913055 
-0.5497999 
.... 0 .1488281 
0.000 
0.000 
0.000 
O·. 587 
0.883 
.. 
--------------------------------------------------------------------
--------------------------------------------------------------------R-squared 
Adjusted R~squared 
S.E. of regression 
F-statistic 
0.982384 -Mean of dependent vax 0.732258 
0.979674 ·. · S.D." of dependent var · · 0~080071 
0. 011416 ·Sum of squared resid . 0. 003388 
362.4856 Log likelihood 97.39497 
--------------------------------------------------------------------
--------------------------------------------------------------------
SMPL 1939 1987 
31 Observations 
==================================================================== 
· \ Series Mean S. D. Maximum Minimum 
' . . 
==================================================================== NWIR 
EDUC 
MIGR 
SCHOL 
EMPL 
0.7322581 
0.8451677 
0.5493548 
0.7062581 
.. ft). 3870968 
0.0800712 
0.0971989 
0.0325510 
0.0617663 
0.4951376 
0.8500000 
0.9764000 
0.6300000 
0.7934000 
1.0000000 
0.6000000 
0.7196000 
0.5200000 
0.5995000 
·0.0000000 
=========~=~======================================================== 
Covariance Correlation 
==================================================================== NWIR,NWIR 0.0062046 1.0000000 
NWIR,EDUC 0.0073043 0.9698023 
NWIR,MIGR -0.0021598 
-0.8562875 
NWIR,SCHOL 0.0042356 0.8849763 
NWIR,EMPL -0.0099063 
-0.2581973 
EDUC,EDUC 0.0091429 1.0000000 
EDUC,MIGR -0.0022714 
-0.7418493 
EDUC,SCHOL 0.0052365 0.9013063 
EDUC,EMPL -0.0176456 
-0.3788690 
MIGR,MIGR 0.0010254 1.0000000 
"•- .--.. .1""11.~P=t"'T 
_A I" I"'\ 1 A I"'\/"'\ 14\ 
- f"I '7 I") .1 c: .., ,., f"I 
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SMPL 1939 1967 
29 Observations 
LS // Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------
c 
EDUC 
MIGR 
EMPL 
1.1854841 
0.0997622 
-1.0654095 
0.0236158 
0.1700079 
0.1893219 
0.0705790 
0.0074466 
6.9731107 
0.5269449 
-15.095277 
3.1713479 
0.000 
0.603 
0.000 
0.004 
--------------------------------------------------------------------
--------------------------------------------------------------------R-squared . 
Adjusted R-squared 
S.E. of regression 
Durbin-Watson stat 
Log.likelihood 
0.944909 
0.938298 
·o.01s42s 
0.900560 
75.29374 
Mean of dependent var 
S.D. of dependent var 
Sum.of ·squared resid 
F-statistic 
0. 567931 -
0.078211 
0.009436 
142.9322 
--------------------------------------------------------------------
--------------------------------------------------------------------
SMPL 1939 1967 
11 Observations 
-LS ii Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------: c 
: SCHOL 
, MIGR 
EMPL 
1.2901127 
0.0193593 
-1.1322350 
0.0075470 
0.0448065 
0.0473130 
0.0708230 
0.0034131 
28.792987 
0.4091752 
. -15. 986822 
2.2111982 
0.000 
0.695 
0.000 
0.063 
--------------------------------------------------------------------
--------------------------------------------------------------------R-squared 
Adjusted R-squared 
·s.E. of regressionr 
F-statistic ~ 
0.983260 
0.976085 
0.004912 
137.0509 
Mean of dependent var 
S.D. of dependent var 
Sum of squared resid . 
Log likelihood 
. - . 
0.640909 
0.031766 
0.000169 
45.35342 
--------------------------------------------------------------------
--------------------------------------------------------------------
SMPL 1939 1987 
49 Observations 
LS //Dependent Variable is NWIR 
--------------------------------------------------------------------
--------------------------------------------------------------------VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------
c 
EDUC 
MIGR 
Ei-1FL 
0.7482758 
0.5631584 
-0.8987979 
0.0086355 
0.0667032 
0.0467255 
0. 05.38725 
0.0061.682 
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11.217987 
12.052487 
-16.683783 
1.4000072 
o.ooo 
0.000 
0.000 
0.163 
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SMPL 1939 1987 
31 Observations 
LS //Dependent Variable is NWIR 
==================================================================== 
VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
--------------------------------------------------------------------
--------------------------------------------------------------------c 
SCHOL 
MIGR 
EMPL 
1.0867260 
0.5658142 
-1. 3545093 
-0.0257624 
0.2194615 
0.1349726 
0.2439784 
0.0116292 
4.9517839 
4.1920676 
-5.5517592 
-2.2153139 
0. OOO /--·· 
0 .-OOO 
0.000 -
0.035 
--------------------------------------------------------------------
--------------------------------------------------------------------R-squared 
Adjusted R-squared 
S.E. of regression 
F-statistic 
0.898903 
0.887670 
0.026836 
80.02352 
Mean of 9ependent var 
S.D. of dependent var 
Sum of squared resid 
Log °likelihood 
0 .'732258 
0.080071 
0.019445 
70.31214 
. . 
==================================================================== 
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Table 119.-Sch~lastic Aptitude Test score averages for college-bound high school seniors, by sex: 
1966-67 to 1988-89 
Verbal score Mathematical score 
School year 
1966-67 ·--··-· -·-··-·-·----------:..-------···-
1967-68 ····--·---··-------------·----
1968-69 ··--------···------·-----·-·-------···· 
1969-70 ••.•. :·-----··-··--------·-·-··-----··-·-·-
Total 
2 
1970-71 ----·····-...:.-....:.. ___ . ----·----·-.:..:...~-----:. .. 
. 466 
466 
. 463 
460 
:.:'.· 455 
• • .... .... • :.· • -· :· '··- ·~. r-...• . .- • 
f971-72-- ----·-------·---·-1972-73 --_____ ._..._ __ - _.:__.:.....-._: ----
1973-74 ____ ..;... ______ -------~ --
1974-75 ·-···----··-···-_;··---------·----···-
1975-76 ·----·-··-·------·----·...:...·--·-----···-··· 
1976-77 ··------~·····------·--·--·:._·--·:..-------··-
1977-78 ··-·----·-···------·-···---·---·---·-·-·-
1978-79 ·---------·-----·--···-··------··----··-··-··· -
-1979-80 ··--··--······--·-----··-----·---·---··-·:.. •.•. ' 80 1 _____________ ;_ _____________ .: .. :  
1981-82 _. -___ :...... _______ ~-----· _. -·---· _·::._;__ 
.1982-83 __ ---------·----·------· 
-_1983-84. - ·------- --: 198-4-85 __________ . __ ;__..;_, ________ _ 
1985-86 ·-----·-·---··----------·-··-----·-
I . 
1986-87 ····-·---··-·--·-·-----------·-·-··-· 
1987-88 ··- -------------·-···--··--··-·--
1988-89 ____ , -------------·------·':'·--··· 
'"'." .... 
453 
-:-. _ . .-. 445 
•. - • 444 
434 
431 
429 
429 
427 
424 
- . 424 
426 
425 
426 
431 _ 
431 
430 
428 
427 
Male Female 
3 4 
463 468 
464 466 
459 -455 
459 461 
.• ·-._ 454 .. - _, : 457 
-· 
454 .. 452 
:. ·:· 446 ·- ...... ~'"' 
.443 ·-
.. 447 442 
437 431 
433 430 
431 427 
433 425 
431 423 
·428 ' 420 
430 , .. <418 .... 
»:.·431 .::-.421 
. 430 ., ·:·•- 420 
433 420 
-· ·' ~ 437 425 
4'37 426 
435 425 
435 422 
434 421 
Total 
5 
492 
"492 
493 
"488 
488 
484 
::; . : .. ~-.-~. 481 
480 
;472 
472 
470 
468 
467 
466 
·- ;· 466 
., .... ·: 467 
;": 468 
: 471 
475 
475 
476 
476 
476 
Male 
.6 
514 
512 
. 5t3. 
509 
.:~~. 
- .:_. 507 
-· 
:;;_:;~, ~~ 
. 501 
: ·495 
497 
497 
494 
493 
491 
492 
493 
493 
495 
499 
501 
500 
498 
500 
Female 
7 
467 
470-
"470 
465 
~- •;:.;· 466 
461 
"' '.-:450 
;459 
449 
446 
445 
444 
443 
443 
443 
~ 
·445 
449 
452 
451 
453 
455 
454 
NOTE.-Possible scores on aadl part of !tie SAT range ·1rom 200 ID 800. Oata for Ille 
yean 1~7 lhn:M;lh 197~71 are estimates derived from Ille test salfBs of all partic:i--
.. pants. ~ .·; .- ...... · ::· ._ .. ·.. • ..... ;, ·, . .. - .... ·.:~--· .. ,, ::;· ·. :. . . ' 
· · SOURCE: College Enhnc• Examination Board, Ccllege-8ct.nd S6fliors. 1989 PmliJtl 
·of SAT arid Achillvt1ment Tt1st TaKers. (Copyright© 1989 by Ille Colklc]e Ennnce Ex· 
· aminalion Board. All rights rllS8<Wd.) (This la.bi• was prepared September 1989.) _ 
'•:"': 
.· . . .. 
•• .• . :'.-. ·.: •.. )r- . .• -· 
_ (·:_Table 120.-Scholastte Aptitude Test score averages, by race/ethnicity: 1975-76 to 1988-89 
. i . . . ~ . ... . . . . .. . .. . - . .. . . : . . . .. 
Racial/ eth~~ "'~~~g~~~n~· 
1 
SAT·Vartlal 
All students-----·-·-··-···· 
White •••••••••••• ---·-····-·-······· 
Blaci< ·············----············-······ 
Mexican-American.-·-·············· 
Pueno Rican. _____ .................. 
Asian-American .......................... 
American Indian .......................... 
0-J'.er ················-·-······················· 
SAT-Mathematical 
.a.II students ........................ , 
~;=~;!~~~:;;~:~:=~::::::::::::::::::::::! 
i=·;:~:J :::'.ic3n ............................... ! 
,:.,s.a~-.:..mencail .......................... .! 
;..:-:-..:r.c.in 1~c1u. .......................... ! 
C-:-:i::r .••.•.•.••.•........•....•..•.....•••••...•. ~ 
.. •· 
1975- . 1976-
76 
2 
431 
451 
332 
371 
364 
414 
388 
410 
I 
472 I 
493 
354 
410 
.:01 
518 
4:<o I 
.::a i 
I 
n 
3 
429 
1:9448 
330 
370 
355 
405 
390 
402 
470 
489 i 
.,.- , 
wwf 
408 
397 I 
S1.1 j 
19n-
78 
4 
·I 
429 
44$ 
332 
370 
349 
401 
387 
399 
I 
468 I 
4as l 
~ .. .... _ ... ! 
'C2 · 
:;ss · 
510 
' . ···-- --··· .·~ ! .• -· :.~. ·: ~:.:;: :";. '.·:"!-~~- ~ .. -. ~:.::::. .:.:':! ."'..~ ... :.: 
.. -. ·.:-= .::. ·.:-.: : ..• -::-::.::·.-~ .... "'. ... ·:.:.:~Pr~rJ .;::-~~. ;,_.,. ·· 
1978-
79 
5 
427 
444 
330 
370 
345 
396 
386 
393 
I 
467 I 
48.:l ! 
350 I I 
410 I I :isa 
I 5 i ~ 
.121 ! 
' .. ~ i 
...... , ! 
-1979- 1980-
80 
6 
4241 
442 
330 
372 
350 
396 
:!90 
394 
I 466 I 
482 i 
:;:o I 
..:~3 I 
"C' I 5;:; j 
.::::; ; . 
.:.!S I 
81 
7 
424 
442 
332 
373 
353 
397 
391 
388 
466' 
.:53 i 
:;e2 I 
415 i 
3::3 I 
513 I 
.:2: ; 
..... __ , ~ 
: : '. ·.;~ -: : ~;,..: 
1ss1-·· 
82 
8 
426 
444 
341 
377 
360 
398 
388 
~o~ ,,_,
. 4671 
·!83 I 
365 I I 
416 i 
403 I 513 
~=4 ! 
..;..;9 I 
'19~2~-1 1983-
84 
9 10 
4251 4261 
443 445 
339 342 
375 376 
358 358 
395 398 
388. 390 
366 :;ea 
46a l I 471 i 
.!S4 ! 4a7 I 
:l53; 373 I 
~~7 I ~2'J l 
..:03 I 4C5 i 
: ~.:. I 5:s ! 
.:,5 ·!27 : 
.:.:.~ : .!5~ 
. : ·' < - .: . ·. -.. ~ - '. : : : ': •. ·- . 
·-; ;·-· 
. ~ .. -. -.:. .. ·' . -.. ··: .... :: :. . ; : : : ..: 
36 
.. .. 
1984- 19~ 
85 87 
11 I 12 I 
431 I 430 I 
449 447 
346 351 
382 379 
368 360 
404 405 
392 393 
391 405 
475 I 
I 
I 
475 i 
490 i .!~3 ! 
~75 i 3i7 I 
.:::s i .!C:..! i 
..:cg I .!.CO i 
5;5 521 
.!:Z ~ -~.., -~-
.:..:J 
' 
.!:: 
1987- 1988-
88 89 
13 14 
4281 427 
445 446 
353 :l51 
382 381 
355 :;so 
408 409 
393 384 
410 4.14 
! 
I 
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